Background Early exposure to violence has deleterious effect on the child's brain development. The aims for this project were to assess the prevalence of Adverse Childhood Experiences (ACEs) and their impact on social determinants in Saudi Arabia (SA).
Introduction
Early childhood experiences provide the foundation for brain development and can affect the child's learning as well as his/ her social and emotional abilities. Optimal brain development and neuronal architecture are determined by early environmental experiences which lay the foundation for later-life outcomes. 1 Excessive or prolonged exposure to stressful childhood experiences can disrupt a healthy development. 2 There is a vast existing and emerging body of literature demonstrating that Adverse Childhood Experiences (ACEs) have tremendous impact on future violence victimization and perpetration, health, and life opportunities. [3] [4] [5] Experiencing adverse events in childhood should be considered as a key public health problem that requires urgent attention.
ACEs include all forms of abuse, neglect, community violence and family dysfunction that vary in severity and are often chronic. They occur within a child's family or social environment and cause distress that will result in actual or potential harm to child health and wellbeing. 6 ACE studies have significantly proliferated over the past two decades, however, the majority of these studies were conducted in western countries. [7] [8] [9] A recent systematic review and metaanalysis on the impact of multiple ACEs on health outcomes has revealed that 78% (29/37) of reviewed studies were conducted in USA and Europe. 10 Another systematic review of 42 ACE studies between 2008 and 2013 has also shown that the majority of these studies were carried out in industrialized countries. 6 As the first step in undertaking global surveillance of ACEs, the World Health Organization (WHO) developed the Adverse Childhood Experiences International Questionnaire (ACE-IQ), a measurement that enables researchers from all over the globe to make comparisons of the prevalence of ACEs across countries and study their associations with deleterious outcomes. 11 The ACE-IQ includes wide-ranging categories of childhood adversities and has been used in several countries. [12] [13] [14] [15] In Korea, Kim 13 surveyed 939 college students using ACE-IQ and revealed that about half of the participants claimed to have experienced at least one adversity in their childhood and 8% reported experiencing four or more ACEs. Higher percentages were reported in Philippines where 75% of respondents (N = 1068) reported at least one incident of ACE and 9% had experienced more than four types of abuse. 15 Similar rates were found in Tunisia where 75 and 10% of the university students reported experiencing at least one and five or more ACEs, respectively.
14 In Saudi Arabia (SA), a national survey of 10 156 adults revealed that 80% of participants reported at least one ACE and 29% reported four or more ACEs. 12 The impact of ACEs on health outcomes is well established in the literature, 6, 10 however, the association of ACEs with socioeconomic indicators is less understood. 16 Education and employment are commonly used measures of socioeconomic status and are considered as foundation for future development and life opportunities. In a recent ACE study, Metzler and colleagues have revealed that ACEs are negatively associated with adult education, employment and income potential. 16 Similarly, Liu et al. 17 found a positive association between ACEs and unemployment among both women and men. Marital life was also shown to be affected by childhood abuse where it has been demonstrated that adults who reported being maltreated as children were more likely to report marital disruption such as divorce and separation than those who reported no maltreatment. 18 Furthermore, a wealth number of studies have revealed that traumatic events during childhood are linked with harmful health behaviors such as drug use and alcoholism. 19, 20 Although most of the data concerning the negative impact of ACE's come from industrialized countries, there seems to be some consistency in the findings globally. In SA, despite the limited epidemiological evidence, extant studies revealed that child abuse is a widespread problem and is deeply rooted in cultural and social practices. A study using national data reported that the prevalence of various forms of abuse among Saudi school students (N = 16 010) ranged between 10% for sexual abuse and 65% for psychological abuse. 21 Another representative cross-sectional study among 12 575 adolescents reported that the prevalence of exposure to bullying, violence at school and violence in community are 25, 20.8 and 19 .7%, respectively. 22 Furthermore, Almuneef et al. 12 conducted a large ACE study across all regions of SA and revealed that increased ACEs (4+ ACEs) is associated with increased odds of long lasting physical diseases (odds ratio (OR) = 2.0), mental illnesses (OR = 4.0) and alcohol or drug problem (OR = 6.0).
Understanding the magnitude and negative socioeconomic outcomes of ACEs in SA will assist in designing the regionspecific public health interventions to decrease the social and economic costs of childhood adversity. The aims in the current study are (i) to estimate the prevalence of different ACEs (child abuse, family dysfunction and peer and community violence) in SA and compare it to previous regional and global studies; and (ii) to investigate the association of ACEs with social and behavioral outcomes in adulthood using nationally representative data.
Methods

Data source
The data used for this study were derived from a crosssectional national study that was conducted during 2013 in all 13 regions of SA. 12 To get a representative sample of the entire population, cities were selected randomly considering both large, category A (urban) cities and small, category B (rural) cities depending on the population size of each region. Participants were selected from 182 locations across the country. All participants meeting the enrollment criteria were informed about the study. The inclusion criteria included (i) being a Saudi citizen raised in and currently lives in SA and (ii) being ≥18 years old.
An initial sample of 10 000 adults was selected so that our study will have enough power to estimate the population proportions of different characteristics and be able to detect a prevalence of 50% with a 5% margin of error and a 95% confidence level.
ACE-IQ instrument
Data were collected using the established self-administered ACE-IQ instrument that was developed by World Health Organization (WHO) and can be found in the following link:
http://www.who.int/violence_injury_prevention/ violence/activities/adverse_childhood_experiences/en/. All questions used to define ACEs pertained to the respondents' first 18 years of life. This tool (ACE-IQ) was translated to Arabic by the research team and back translated to original language (English) and was pilot tested earlier in Riyadh city. 23 All participants were informed of the objectives of the study and written informed consent was obtained. Respondents completed the self-administered questionnaire while the research assistants were available to offer assistance if required (e.g. if participants did not comprehend some questions or had inquiries about the consent form). However, few face to face interviews were conducted with those who were illiterate. It took 30-40 min for the participants to complete the questionnaire. 12 Ethical approval for this study was obtained from the Institutional Review Board (IRB) at King Abdullah International Medical Research Center (KAIMRC).
Measures
ACE categories
The module on ACE-IQ began with the preamble 'all questions refer to the time period before you were 18 years of age,...' and included the following subscales: physical abuse (two questions), emotional abuse (two questions), sexual abuse (four questions), neglect (four questions), household dysfunction (nine questions), peer violence (three questions) and witnessing community violence (two questions). For the ACE-IQ categories, the household dysfunction items are dichotomous (yes' and 'no') and the remaining questions used the likert scale of 'many times', 'few times' and 'never'.
Demographic questionnaire
Participants were also asked to complete a demographics questionnaire inquiring about age, sex, marital status (married, divorced, separated, widow, single), current employment (government employee, non-government employee, self-employed, non-paid, student, homemaker, retired, unemployed) and educational attainment (no formal schooling, less than primary school, primary school, secondary school, high school completed, college/university, postgraduate degree).
Outcome measures
For this study, the research team used four outcomes (low education, unemployment, disruption in marital life and substance use) that are detailed in Table 1 .
Data analysis
All data was analyzed using SPSS version 20.0.
24 Data entry was monitored by review of the database against numbers randomized and reaching each time point. Once all the data were transferred in the database, final cleaning, reconciliation and verification activities were performed. Data were presumed to be missing at random and listwise deletion was employed to handle missing data.
First, descriptive statistics were computed for demographic variables and ACE-IQ categories. Participants were described regarding their socio-demographic status (age, gender, education, employment and marital status). Second, bivariate analyses using Chi-square tests was undertaken to examine the relationship between social and behavioral factors and prevalence of different forms of ACEs. For analysis purpose of ACE variables, the answers to 'many times' and 'few times' were combined to have positive responses. For the unemployment variable, participants who answered 'student', 'retired' or 'homemakers' and 'non-paid' were excluded from the analysis (n = 4094). Also, for the marital status variable, 'single' or 'widowed' (n = 3651) were excluded. Third, logistic regression analysis was conducted to calculate the ORs and corresponding 95% confidence intervals (CIs) for childhood adversity in relation to the outcomes (low education, unemployment, disruption in marital life, substance use). All responses to outcome variables were dichotomized into 1 = 'yes' and 0 = 'no'. In the data presented herein we controlled for age and sex; furthermore, to assess the potential effect of other covariates, this analysis was repeated after including in the regression model education, employment and marital status but no substantial difference in the results was found and therefore it is not reported here. A significance level of 0.05 was used for all statistical tests.
Results
The total number of respondents was 11 674 and after eliminating cases with missing responses our final analytic sample included 10 156 adults with completion rate of 87%. The distributions of the selected demographic characteristics are presented in Table 2 . The participant's mean age was 34 ± 11 years, more than half (52%) were male and 58% were married. Overall, 77% were considered as high education category including 36% who completed high school and 41% who had a college degree or higher. However, 22% who did not graduate from high school were considered as low education category. Half of the participants were employed, while 7% were unemployed and the rest (40%) were either volunteers, homemakers, students or retired.
Prevalence of ACEs
The distribution of the prevalence of abuse and household dysfunction during childhood is illustrated in Fig. 1 . The THE IMPACT OF ADVERSE CHILDHOOD EXPERIENCES e221 most prevalent ACE was witnessing domestic violence in households (57%) and the least prevalent was living with a substance abuser (9%). Over half of our sample (52%) experienced emotional abuse, 42% were physically abused, 39% experienced bullying and 21% reported sexual abuse in their childhood. The prevalence of each ACE-IQ item in every category is presented in Table 3 .
The association between childhood adversity and social and behavioral outcomes Bivariate analyses used Chi-square tests to examine independent relationships between ACEs and social and behavioral outcomes (Table 4) . Respondents who did not graduate from high school (low education) were more likely to report ACEs (except for emotional abuse) as compared to more educated participants (P < 0.05). Compared with married individuals, divorced or separated individuals were significantly (P < 0.05) more likely to report all categories of ACEs. As for the employment outcome, unemployed individuals were more likely to report household dysfunction, sexual abuse and neglect, while emotional abuse, physical abuse, exposure to peer and community violence did not affect the employment status of participating individuals. Finally, substance abusers were significantly (P < 0.05) more likely to report all categories of ACE's as compared to non-substance abusers.
In logistic regression analyses controlling for age and sex, all categories of ACEs significantly increased the odds of substance abuse, disruption in marital life and low educational attainment. (Table 5 presents the adjusted OR (AOR) for the impact of ACEs categories on social and behavioral outcomes.) For education, being neglected in childhood increased the risk of not graduating from high school the most (OR = 2.3; 95% CI: 2.1-2.6) followed by exposure to community violence (OR = 1.8; 95% CI: 1.6-2.0) and household dysfunctions (OR = 1.5; 95% CI: 1.3-1.7). As for disruption in marital life, neglect (OR = 2.5; 95% CI: 2.0-3.0), household dysfunction (OR = 2.3; 95% CI: Watched someone threatened with weapon 538 (5) 1458 (14) 7545 (74) a Percentages may not add to 100 due to missing data.
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Discussion
The results of this study highlight the high occurrence of ACEs in SA and supports the literature that relates negative childhood events to long-term socioeconomic consequences and behavioral problems in adulthood. All ACE categories were significant predictors of future substance abuse, lower academic achievement and disruption in marital life with a more pronounced impact on substance abuse. In contrary, employment was only marginally affected by household dysfunction, and neglect. When comparing our ACEs prevalence rate to previous studies (Table 6) , our results came consistent to regional figures, but higher than estimates observed in international studies. In this study, 52% of respondents reported experiencing emotional abuse in their childhood. This prevalence rate was comparable to previously published data from SA (65%) 21 and Turkey (40%) 25 that assessed childhood abuse among young participants. However, international studies have reported lower percentages of emotional abuse ranging from 10 to 35%. 3, 13, 15, 26 For physical abuse, our estimate (42%) corresponded closely to that derived from the ACE study in the neighboring country, Tunisia (44%) but higher than published international rates that ranged between 5 and 16%. 3, 13, 26 Further, the prevalence of sexual abuse was equally reported to be 21% in our study as well as in Tunisia's report; however, international ACE studies published estimates varying between 5 and 12%. 13, 15, 26 In terms of household dysfunction dimensions, our results showed higher percentages of intimate partner violence (24%) than previous international data that ranged between 12 and 18%. 3, 15, 26 However, we scored lower prevalence rates for living with a substance abuser (9 versus 25%) 3, 26 and living with mentally ill household member (10% versus 16-19%). 3, 26 The variability in prevalence of childhood adversities compared to international rates may be the result of different methodological approaches (e.g. sample selection, study site, perception of adverse experiences) or sociocultural factors. Another noteworthy observation in this study is that all forms of childhood (31) 1723 (23) 133 (31) 1251 (22) 192 (29)* 1316 (27) 568 (56) 1646 (20) *P > 0.05. e224 JOURNAL OF PUBLIC HEALTH adversities had negative effects on substance abuse, lower education attainment and disruption in marital life but less noticeable impact on employment status. Furthermore, it is noted that neglect and household dysfunctions were significant predictors for all assessed social and behavioral outcomes (low education, unemployment, marital disruption and substance abuse). These findings are comparable to other studies and reinforce the fact that stressful home environments may adversely affect susceptible children and result in long-term negative consequences. 16, 27 Abused children or children who are raised in families with high conflict may have educational problems 5, 28, 29 and difficulties in their social relationships and are more likely to report poor interpersonal skills. 30, 31 According to Metzler et al. 16 who analyzed data on 27 834 adults from the 2010 Behavioral Risk Factor Surveillance System (BRFSS) study, participants with three ACEs were 1.53 times as likely not to complete high school when compared to persons with no ACEs. 16 In SA, Tamimi et al.
32
reported the outcome of ACE's on academic performance and found that household dysfunction was the most predisposing factor to poor performance in school. Children living with substance abusers or imprisoned family member were more likely to have poor academic performances compared to children living in stable households. 32 These factors that negatively affect families can be alleviated through social support of parents, family education, parenting programs and home visitation programs, all of which have reported success in decreasing child maltreatment (CM) and family dysfunctions and improving academic performance of children. 33 Previous research report that child abuse (physical, sexual, emotional abuse) appears to be associated with increased risk for unemployment in adulthood. 17 Currie et al. 5 observed that adults with documented histories of CM have lower levels of employment, incomes and less properties as adults when compared to non-abused children with a 14% difference in the probability of employment in adulthood between the two groups. In our study, unemployment was not significantly associated with abuse and a plausible explanation might be the high percentage of homemakers (20%) who were omitted from the analysis which might include unemployed females and therefore this might have affected the outcome. In SA the unemployment rate among Saudi females (33.7%) is considerable and could have influenced our results. 34 Our data revealed a strong relationship between ACEs and substance abuse which is consistent with previous studies. Documented data from substantiated government agency reports on a birth cohort of Australian children (N = 3778) revealed that maltreatment was significantly related to daily cannabis use (OR = 2.68) and any life-time cannabis use (OR = 1.60) as adult. 35 Also, when measuring the outcome of multiple ACEs, researchers have reported that the association of ACE with drug use is the strongest when compared to other assessed health outcomes. 10 Authors explain that abused children tend to develop problematic/dangerous coping strategies (e.g. substance abuse) to protect themselves from overwhelming stress. 35 Substance abuse prevention programs and policies should target those who have been exposed to childhood victimization. Furthermore, different screening strategies for adverse experience in childhood should be applied among adults with adoptive risky behaviors.
Limitations
There are a number of study limitations to consider. First, the data were retrospective, therefore, recall bias is possible because of the time that passed since the occurrence of ACEs. Thus, participants may not have disclosed ACEs that did occur, especially those who experienced those events when they were too young to remember it. It could be that participants over reported ACEs but according to previous studies retrospective research underestimates the actual prevalence of childhood abuse. 36 Second, as it is a crosssectional study, causal conclusions cannot be drawn. The association of social outcomes and harmful health behaviors such as drug abuse with CM is complex and ACEs are unlikely to be the sole explanation for those outcomes; nonetheless, it should be considered as one possibly modifiable risk factor. Third, potentially sensitive information regarding socially sanctioned behavior may affect responses.
Conclusion
To our knowledge, there are no studies in SA or in the region that assess the impact of ACEs on social outcomes including education, employment and marital life. Besides, this study is one of the few ACE studies implemented in the middle east region in general. Another main contribution of this study is that it measured the prevalence of different forms of abuse in SA based on a national and representative sample and highlighted the magnitude of CM in the country.
The findings of this study suggest that ACE categories are common in SA and it may have a significant effect on common life opportunities. All adversities were associated with substance abuse, low education and disruption in marital life, which may have important implications for public health practice. The serious long-term consequences of CM warrant increased investment in preventive strategies from early childhood. In SA, major efforts have focused on CM prevention through the implementation of various national prevention programs targeting different groups and populations. These programs include awareness campaigns, antibullying programs, parenting education programs, training of professionals and others in order to reduce violence through the promotion of harmonious family relationships, and provision of better vocational and social support services. Furthermore, the enactment of two laws: the Protection from Abuse Law and the Child Protection Law in 2014 is expected to improve the service and outcome of case management which will improve the long-term social and health wellbeing. Finally, longitudinal studies would be useful to assess the impact of the ongoing CM preventive programs in SA and evaluate their effectiveness in decreasing the prevalence of ACEs.
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